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Tnn maccuBa Posigres

Maccus

Ha6op IMPOHYMEPOBAHHBIX 3/IEMEHTOB OJHOI'O M TOI'O >Ke THIld
OAHOMEDpHbIe, MHOTOMEPHEIE

Co3nanue

WCTI0/Ib30BaHue 0Oe3 sIBHOTO oripeziesieHust (umsi- Tuna[])
HesIBHO MPU CO3[jaHUM TUTIA WX TabmuLbl (_ums - Tuna)

Ncnonb3oBanue

3JIEMEHTDBI KaK CKaJ/IAPHbIE 3HAYE€HUS
Cpe3bl MaCCHBd

orepaLyy C MaCCUBaMH: CpaBHEHHUe, BXOXK/eHUe, TlepeceyeHue,
KOHKaTeHalus, ucrnosib3oBanve ¢ ANY u ALL BmecTo mozzarpoca, ...

MaccuB, Kak 1 COCTaBHOW TUN (3anucb), He SIBNSIETCSA CKaNsiPpHbIM U COCTOUT
3 HECKOJIbKMX 9/1EMEHTOB Apyroro Tuna. Ho, B 0T/iMume oT 3anuceil, a) Bce
3TN 3N1EMEHTbI UMEIOT OAMHAKOBbIA TUN 1 6) obpalleHne K HUM NPOUCXOANT
He N0 UMEHM, a No LIeNoUYNCNIEHHOMY UHAEKCY (30eCb UHOEKC NOHUMAETCS

B MaTeMaTU4yeckom CMbIC/ie, a He Kak MHAekc BJ).

Tun MaccrBa He HaAo crneunasbHO 06bSABAATL, MOCKO/LKY NPU CO3aaHNUK
nto60oro TMna (B TOM uncne Tabnuubl) co3gaeTcs Takxe TUn Maccuea
3/1EMEHTOB 3TOr0 TUNa ¢ UMeHeM _mur. MNpu 06bABIEHUN NePEMEHHOIA-
MaccuBa [0CTaTo4HO A06aBUTb KBaZpaTHbIe CKOBKN K UMEHM Tuna
3/1EMEHTOB.

MaccuB ABASIETCA NOMHOUEHHbIM TUNOM SQL, ero MOXHO MCNO/b30BaTh Kak
no6ou apyroit TMN: co3gasaTb CTOMOLbI TAGNUL, 3TOTO TUMNA, UCMO/b30BaTb
ero Ans napameTpoB PYHKUUIA U T. N. DNEMeHTbI MaccmBa MOryT
MCNO/b30BaTbCA Kak 06bIUYHbIE CKa/IAPHble 3Ha4YeHNA. MOXHO MCNO/b30BaTh
n cpessbl (slice) maccmBoB.

MaccunBbl MOXHO CpaBHUBaTbL, MPOBEPATHL Ha HeonpeaeneHHOCTb, UCKaTb
BXOXEHWe 3/1eMeHTa U HaXoAUTb NepeceyeHne ¢ ApyrmMmm maccmsamu,
KOHKaTeHupoBaTb 1 Np. Takke MacCcuBbl MOXXHO MUCMNO/1b30BaTb NO aHa0rmu
c nogzanpocamu B KOHCTpYKUMAX ANY/SOME n ALL.

https://postgrespro.ru/docs/postgresgl/16/arrays

PaznnyuHble pyHKUUN AN paboTbl C MAcCMBaMM MOXHO HalATK
B CNpaBO4YHOM MaTepuase, npunaraemMom K Kypcy.



https://postgrespro.ru/docs/postgresql/16/arrays

HMHHUOHaIH3anusa U 00palieHe K 3JIEeMeHTaM

OGBsIBJIEHHE nepemeHHoﬁ 1 MHUITHAJIN3allsd MaCCHBa JEJIMKOM:

=> DO $$
DECLARE
a integer[2]; -- pasmep urHopupyercs
BEGIN
a := ARRAY[10,20,30];
RAISE NOTICE 'S', aj;
-- N0 YMONYaHWI0 3JIEMEHTbl HYMEpylTCA C efUHULBI
RAISE NOTICE 'a[l] = %, al[2] = %, al3] = %', all], al[2], al3];
-- cpe3 MaccuBa
RAISE NOTICE 'Cpe3 [2:3] = %', a[2:3];
-- NpUcBaMBaeM 3HA4YeHUs cpe3y MaccuBa
al[2:3] := ARRAY[222,333];
-=- BbiIBOOMM BeCb MaCCuB
RAISE NOTICE 'S%', aj;
END;
$$ LANGUAGE plpgsql;

NOTICE: {10,20,30}

NOTICE: a[l] = 10, a[2] = 20, a[3] = 30
NOTICE: Cpe3 [2:3] = {20,30}

NOTICE: {10,222,333}

DO

OTHOMEPHBII MacCHB MOYKHO 3aII0JTHSITh U II03JIEMEHTHO — IIPH HeOGXOAMMOCTH OH aBTOMAaTHYEeCKH pacIupsieTcs. Eciu
TIPOIIYCTUTH KaKUe-TO 3JIeMeHTE], OHU II0JIyYal0T Heollpe/ieIeHHEIe 3HAUeHMUS.

Yro 6y/ieT BEIBEZIEHO?

=> DO $$
DECLARE
a integer[];
BEGIN
a[2] := 10;
a[3] := 20;
a[6] := 30;
RAISE NOTICE 'S', aj;
END;

$$ LANGUAGE plpgsql;

NOTICE: [2:6]={10,20,NULL,NULL,30}
DO

HOCKO]IBKY HyMepanud Hada/laCchb He C e THHUIIBI, I1epe] CAaMHUM MaCCHBOM JIOIIOJTHHUTE/JIbHO BEIBOAUTCA AHalla30H HOMEPOB
9JIEMEHTOB.

MBI MO>KeM OITpe/[eTUTh COCTABHOM THII U CO3ATh MACCUB U3 3JIEMEHTOB 3TOTO0 THUIIA:
=> CREATE TYPE currency AS (amount numeric, code text);

CREATE TYPE

=> DO $$
DECLARE

c currency[]; -- maccuB M3 3/EeMEHTOB COCTABHOro Tuna
BEGIN

-- MpucBaMBaeM 3Ha4YeHUs OTAEeNbHbIM 3JIeMEHTaM

c[1l].amount := 10; <c[1l].code := 'RUB';

c[2].amount := 50; c[2].code := 'KZT';

RAISE NOTICE '%', c;
END

$$ LANGUAGE plpgsql;

NOTICE: {"(10,RUB)","(50,KZT)"}
DO

EIlle Off¥H CII0CO6 IOIYYHUTh MACCHB — CO3/IaTh €ro U3 II0/[3aIpoca:



=> DO $$

DECLARE
a integer[];

BEGIN
a := ARRAY( SELECT n FROM generate_series(1,3) n );
RAISE NOTICE '%', a;

END

$$ LANGUAGE plpgsql;

NOTICE: {1,2,3}
DO

Mo>xHO U HaOﬁOpOT, MacCCHUB npe06pasoBaTb B T36JII/II_IYI

=> SELECT unnest( ARRAY[1,2,3] );

HHTepecHO, UTo BrIpakeHHUe IN co CIIHCKOM 3HaUYeHU! IpeobpasyeTcs B IIOMCK II0 MacCUBY:

=> EXPLAIN (costs off)
SELECT * FROM generate_series(1,10) g(id) WHERE id IN (1,2,3);

QUERY PLAN

Function Scan on generate series g
Filter: (id = ANY ('{1,2,3}'::integer[]))
(2 rows)

JByMepHBIH MacCUB — IIPSIMOYToJIbHasl MaTpHUIa, ITaMsITh I10/f KOTOPYIO BhIie/IgeTCs IIPH MHUIIHATH3auH. JIuTepasl BhITJIAIUT
KaK MacCHB MacCHBOB, UMEOIIUX O{MHAKOBO€e YHCJIO 3JIEMEHTOB. 37leCh MbI UCII0/Ib30BaIN APYTOH CII0C06 MHUITAAINU3AI[UA — C
TIOMOIIIBI0 CHMBOJIBHOM CTPOKH.

ITociie MHUITHATN3AIUN MHOI‘OMepHLIfI MacCCHB y’Ke HeJIb3s paCllIupPUTh.

=> DO $$
DECLARE
a integer[]1[] := '{
{ 10, 20, 30},
{100,200,300}
b
BEGIN

RAISE NOTICE '[iBymMepHblii mMaccuB : %', a;
RAISE NOTICE 'HeorpaHuyeHHblii cpe3 maccuBa [2:] = %', a[2:];
-- NPUCBAMBAEM 3HAYeHUA 3TOMYy cpe3y
al[2:] := ARRAY[ARRAY[11ll1l, 222, 333]];
-- CHOBa BbIBOOMM BeCb MacCuUB
RAISE NOTICE '%', a;
-- pacwUpATb HeJb3A HU MO KaKoMy WU3MepeHun
a[4]1[4] := 1;
END
$$ LANGUAGE plpgsql;

NOTICE: [OsyMepHbin Mmaccus : {{10,20,30},{100,200,300}}

NOTICE: HeorpaHu4yeHHbn cpe3 MaccuBa [2:] = {{100,200,300}}

NOTICE: {{10,20,30},{111,222,333}}

ERROR: array subscript out of range

CONTEXT: PL/pgSQL function inline_code_block line 15 at assignment
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MaccuBebl U LNK/bI Pos{gres

OOBIUHBIH I[UKJI TI0 UHEKCAM 3/IEMEeHTOB

array_lower
array_upper

[ukyn FOREACH 110 3/1eMeHTaM MacCyBa

rnpoiie, Ho UHAEKChI 3JIeMEHTOB HEAOCTYIIHBI

Ona ntepaunv No anemeHTaMm Maccusa BNoJsiHE MOXHO MCMN0/1b30BaTh
0ObIYHbIN LenouncneHHsblii umkn FOR, ncnonb3ys dyHKUUN,
BO3BpaujaroLe MMHUMasibHbIA 1 MakCUMasibHbI MHAEKChI MaccuBa.

OfHako ecTb 1 cneumann3npoBaHHblin BapuaHT umkna: FOREACH. B Takom
BapunaHTe nepemMeHHas uykia npoberaet He MHOEKCHI 3/IEMEHTOB, a camu
3/1eMeHTbl. [103ToOMy nepemMeHHas Ao/HKHA UMETb TOT Xe TUM, YTOo U
3NeMeHTbl MaccuBa (Kak 00bIYHO, eC/IN SN1IEMEHTaMU SB/ISAOTCA 3anncu, To
OAHY NepeMEHHY COCTaBHOro TMNa MOXXHO 3aMEHUTb HECKOJTbKUMU
CKaNApHbIMN NepeMeHHbIMI).

ToT e umkn ¢ ppasoin SLICE nNo3BoONSET UTEPUpPOBaThL Cpe3bl MaccuBa.
Hanpumep, 418 AByMepHOro maccusa OgHOMEPHbIMU cpe3amMn ByayT ero
CTPOKMW.

https://postgrespro.ru/docs/postgresqgl/16/plpgsql-control-structures#PLPGS
OL-FOREACH-ARRAY
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MaccHBHI U ITUKJIBI

ITMKJI MO>KHO OPTaHHU30BaTh, HTEPUPYSI MH/IEKCHI 3/IEeMeHTOB MacCHBa. Bropoii mapaMeTp GyHKITUI array_lower 1 array_upper —
HOMep pasMepHOCTH (eIUHUIIA /IJIs1 ONHOMEPHBIX MacCHBOB).

=> DO $$
DECLARE
a integer[] := ARRAY[10,20,30];
BEGIN
FOR i IN array_lower(a,l)..array_upper(a,1l) LOOP
RAISE NOTICE 'a[%] = %', i, al[il;

END LOOP;
END
$$ LANGUAGE plpgsql;
NOTICE: a[l] = 10
NOTICE: a[2] = 20
NOTICE: a[3] = 30
DO

Ecyi MHJEKCHI He HY)KHBI, TO ITPOIIle HTEPHUPOBATh CaMH 3JIEMEeHTHI:

=> DO $%
DECLARE
a integer[] := ARRAY[10,20,30];
X integer;
BEGIN
FOREACH x IN ARRAY a LOOP
RAISE NOTICE 'S', x;

END LOOP;
END
$$ LANGUAGE plpgsql;
NOTICE: 10
NOTICE: 20
NOTICE: 30
DO

UTepanys HHAEKCOB B IBYMEPHOM MAacCHBe:

=> DO $$
DECLARE
-- MOXHO U 6e3 pBOMHbIX KBapgpaTHbIX CKOOOK
a integer[] := ARRAY[
ARRAY[ 10, 20, 30],
ARRAY[100,200,300]
1;
BEGIN
FOR i IN array_lower(a,l)..array_upper(a,l) LOOP -- no cTpokam
FOR j IN array_lower(a,2)..array_upper(a,2) LOOP -- no crton6uam
RAISE NOTICE 'a[%][%] = %', i, j, alilljl;
END LOOP;
END LOOP;
END
$$ LANGUAGE plpgsql;

NOTICE: a[1l][1] = 10
NOTICE: a[1l][2] = 20
NOTICE: a[l][3] = 30
NOTICE: a[2][1] = 100
NOTICE: a[2][2] = 200
NOTICE: a[2][3] = 300
DO

I/ITepauI/m JJIEMEHTOB IBYMEPHOTI'0 MaCcCHBa He Tpeﬁye'r BJIO’KEHHOTI'O ITUKJIA:



=> DO $%
DECLARE
a integer[] := ARRAY[
ARRAY[ 10, 20, 30],
ARRAY[100,200,300]
1;
X integer;
BEGIN
FOREACH x IN ARRAY a LOOP
RAISE NOTICE 'S', x;

END LOOP;
END
$$ LANGUAGE plpgsql;
NOTICE: 10
NOTICE: 20
NOTICE: 30
NOTICE: 100
NOTICE: 200
NOTICE: 300
DO

CyIIiecTByeT TakyKe BOSMOXKHOCTH BBHIITOJTHSATE B ITO{0GHOM ITHKJIe HTEPAIIHIO II0 Cpe3aM, a He II0 OT/leJIbHBIM 3JIeMeHTaM.
3HaueHwue SLICE B TaKOM KOHCTPYKITMH JJOJDKHO GBITB IIeJIHIM YHCJIOM, He ITPeBHIIIAI0INM pa3sMepPHOCTh MacCHBa, a
IlepeMeHHasd, Ky/ja YUTAI0TCS Cpesbl, caMa JoJDKHA 6BITh MacCUBOM. B IIprMepe — ITUKJI IT0 O{HOMEPHBIM Cpe3aM:

=> DO $$
DECLARE
a integer[] := ARRAY[
ARRAY[ 10, 20, 30],
ARRAY[100,200,300]
I;
x integer[];
BEGIN
FOREACH x SLICE 1 IN ARRAY a LOOP
RAISE NOTICE 'S%', x;
END LOOP;
END
$$ LANGUAGE plpgsql;

NOTICE: {10,20,30}
NOTICE: {100,200,300}
DO
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MaccuBbl 1 nognporpamMmbl  Posggres

[ToanporpaMMmel € riepeMeHHbIM YMC/I0M [TapaMeTpPOB

BCe HeoOsi3aTe/IbHbIe TTapAMeTPhI J0/KHBI UMEeTh OJJMTHAKOBBIN TUTI
repenaroTcs B IIOAIIPOrpaMMy B BUJie MacCHUBa
MOC/e/JHUI TTapaMeTpP-MacCUB OTIpe/iesisieTcsi ¢ pexkuMoM VARIADIC

[TomuMopdHbIe TTOATIPOrPaMMBbI
pa60Ta}0T CO 3HAYE€HUSAMHU PA3HBIX TUIIOB;
THUIT KOHKDETU3UPYETCA BO BpeMs BBITIO/THEHUA

JIOTIOJTHUTE/IbHBIE TIOTMMOP(HBIE IICeBAOTHUIIBI anyarray, anynonarray,
anycompatiblearray u anycompatiblenonarrray

MOT'YT UMeTb NlepeMeHHOe YKC/I0 TapaMeTpoB

MaccurBbl NO3BONSAKT CO34aBaTb nognporpammbl (PYyHKLUN NN
npoLeaypbl) C NepeMeHHbIM YMC/TIOM NapamMeTpoB.

B oT/iMune oT napameTpoB CO 3HAYEHUAMM MO YMOHYaHUIO, KOTOPbIe Mpu
00bABNEHUM NOANPOrpamMMbl HAAO SIBHO NEPEUNC/INTL, Heobs3aTe IbHbIX
napameTpoB MOXET ObITb CKO/IbKO YrOAHO 1 BCE OHU NepeaaroTcs
nognporpaMmme B BuAe maccuea. Ho, kak crefcTsue, BCe OHU AO/TKHbI
NMETb OAUH 1 TOT Xe (MM COBMECTUMBbIN, B C/lydae UCNosib30BaHNs
anycompatible/anycompatiblearray) Tun.

[Mpn 06bsABMEHNN NoAgNPOrpaMmmMbl NOCNEAHUM YKa3biBAETCA OAMNH napamMmeTp
¢ pexumom VARIADIC, nmerouwmii Tun maccvsa.

https://postgrespro.ru/docs/postgresql/16/xfunc-sgl#XFUNC-SOL-VARIADIC
-FUNCTIONS

Mbl y>xe roBopu/siv NpPo NoAMMOPGIHbIE NOANPOrPaMmbl, KOTOpbIe MOTyT
pabotaTb C napaMmeTpamMu pasHbiX TUNoB. Mpn 06bABNEHNN NOANPOrPaAMMbI
yKa3blBaeTCcAa cneumanbHblil NONMMOPdIHbIA NCEBAOTUM, a KOHKPETHbLIA TUM
YTOUYHSAETCS BO BPEMS BbINOSTHEHMSA NO (PaKTUYECKOMY TUNY nepefaHHbIX
napamMeTpoB.

[na maccnBoB eCTb OTAeNbHbIE NONMMOPMHbIE TUMBI anyarray,
anycompatiblearray (n anynonarray, anycompatiblenonarrray gns He-
MaccuBOB).

DTN TUNbI MOXHO UCMO/b30BaTb COBMECTHO C Nepefayein nepemMeHHoro
yncna aprymeHToB npu oobvsasneHnn VARIADIC-napametpa.

https://postgrespro.ru/docs/postgresgl/16/xfunc-sgi#XFUNC-SQL-POLYMO
RPHIC-FUNCTIONS
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MaccuBHI M IOANIPOrpaMMBI

B Teme «SQL. IIpo1iefypel» MBI pacCMaTpHUBAaJ/IH IIeperpysKy U I0JIUMOPGH3M U co3falu yHKIIMI0 maximum, KoTopast HaXo/uJIa
MaKCHMaJIbHOe U3 Tpex urcesl. O606IIMM ee Ha IIPOU3BOJILHOE YHCJIO apIyMeHTOB. JlIst 3T0ro 06bs1BUM ofvH VARIADIC-
mapaMeTp:

=> CREATE FUNCTION maximum(VARIADIC a integer[]) RETURNS integer
AS $$
DECLARE
X integer;
maxsofar integer;
BEGIN
FOREACH x IN ARRAY a LOOP
IF x IS NOT NULL AND (maxsofar IS NULL OR x > maxsofar) THEN
maxsofar := x;
END IF;
END LOOP;
RETURN maxsofar;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
IIpobyem:
=> SELECT maximum(12, 65, 47);

maximum

65
(1 row)

=> SELECT maximum(12, 65, 47, null, 87, 24);

maximum

87
(1 row)

=> SELECT maximum(null, null);

maximum

JIJIL TIOJTHOTHI KAaPTUHEI U 3Ta QYHKITUS MOXKET OBITh CZesIaHa IT0JUMOPOHOH, UTOGRI IPUHUMATE JIF060H THII JAHHBIX (/151
KOTOPOT0, KOHEUHO, /{0JDKHEI OBITH OITpe/ieIeHbI OIIePaI[iy CPaBHEHUS).

=> DROP FUNCTION maximum(integer[]);

DROP FUNCTION

e TlomuMopQHEIe TUIIEI anycompatiblearray u anycompatible (a Takke anyarray u anyelement) Bcerzia CoIJIacOBaHbI MeXXAY
cob6oii: anycompatiblearray = anycompatible[], anyarray = anyelement[];

e Hawm Hy’>KHa IlepeMeHHas,, IMelolias TUII aJleMeHTa MaccuBa. Ho 06psIBUTH ee Kak anycompatible Hestb3s1 — oHa oDKHA
HMeTh peabHBIN THIL 3/iech IIOMOTaeT KOHCTPYKIUS %TYPE.

=> CREATE FUNCTION maximum(VARIADIC a anycompatiblearray, maxsofar OUT anycompatible)
AS $%
DECLARE
x maxsofar%TYPE;
BEGIN
FOREACH x IN ARRAY a LOOP
IF x IS NOT NULL AND (maxsofar IS NULL OR x > maxsofar) THEN
maxsofar := x;
END IF;
END LOOP;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION

IIpoBepuM:



=> SELECT maximum(12, 65, 47);

maximum

65
(1 row)
=> SELECT maximum(12.1, 65.3, 47.6);

maximum

=> SELECT maximum(12, 65.3, 15e2, 3.14);

maximum

Bot TeIlephb y Hac II0JIy4YHJICAd ITPaKTHYEeCKHU TIOJTHBIM aHaJIoT BBIpa’KeHUs greatest!
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Maccus nnm Tabnuua? Pos{gres

1 L {A} KOMITaKTHOE€ TIpeACTaB/IeHH e

2 L {B,C,D} He TPE6YETCH coearMHeHHUe

3 ... | {acC)

yI0OHO B MPOCTBIX CTydYasix

1] 1 171 A OT/le/IbHbIE TaOJTUILIbI:
1 2 | 2 / MHOTH€ KO MHOTUM
2| B
2 2 3 N[ YHHBepCaIbHOE pelleHre
2 4 X / 3 c
3 —1 3 |1 [ X
s |3 V 4 | D

Knaccuuecknin pensaymoHHbIA NoAX0A npeanonaraet, 4To B Tabnuue
XpaHATCA aToMapHble 3HavyeHus (nepesas HopMasibHas hopma). A3bik SQL
He UMeeT CPeACTB AJ/18 «3arnanblBaHNA BHYTPb» C/TIOXHOCOCTaBHbIX
3HaYEHWA.

M03TOMY 06bIYHbIN NOAX0A COCTOUT B CO3AAaHUM OTAE/NbHOM Tabnuupl,
CBSI3aHHOMN C OCHOBHOW OTHOLLUEHNEeM «MHOre KO MHOTUM>».

TeM He MeHee, Mbl MOXEM co3aaTb Tabnuuy co CToN6LoM TUna MaccmBea.
PostgreSQL nmeet 6oratbii Habop PyHKUNA Anst paboTbl C MaccuBamu,
a NOWCK 3/IeMEeHTa B MacCMBE MOXET ObITb YCKOPEH cneunabHbIMU
NHAEeKcamu (Takme MHAEKCLI paccMaTpuBaroTcsl B kypce DEV2).

Takol noaxof 6biBaeT yao6eH: nosyvyaeTcs KOMnakTHoe npeacraB/ieHne,
He TpeobyloLlee coeanHeHni. B yacTHOCTN, MaccyBbl aKTUBHO
NCNONbL3YHTCA B CUCTEMHOM KaTtasiore PostgreSQL.

Kakoe pelueHune BbIbpaTb? 3aBUCUT OT TOrO, Kakne CTaBATCA 3ajayu, Kakme
TpebytoTca onepayun. PaccmoTpum npumep.



Maccus nwid Taésmia?

HpeACTaBI/IM cebe, UYTO MBI IIPpOeKTHUpyeM 633Y MAaHHBIX U1 BeIeHUs 6s10Ta. B 6JI0TE ECTH COOGIIIEHI/IH, Y HaM XOTeJIOCh ObI
COIIOCTaBJIATH UM TETHU.

Tpa,Z[I/II.IPIOHHBIfl II0AX0[4 COCTOUT B TOM, YTO JIsA TETOB HA/A0 CO3aTh OTAE/IbHYIO Ta6HHHy, HaIlpuMep, TakK:

=> CREATE TABLE posts(
post_id integer PRIMARY KEY,
message text

)i

CREATE TABLE

=> CREATE TABLE tags(
tag_id integer PRIMARY KEY,
name text

);

CREATE TABLE
CBs3bIBaeM COOOIIeHHs U TeI'H OTHOIIIeHeM MHOTHe KO MHOTHM 4epes ellle OfHy TabJIHILy:

=> CREATE TABLE posts_tags(
post_id integer REFERENCES posts(post_id),
tag_id integer REFERENCES tags(tag_id)

);

CREATE TABLE
Hamo/tHuM Ta6/IMIIb] TeCTOBBIMY JJaHHBIMH:

=> INSERT INTO posts(post_id,message) VALUES
(1, 'NepeunuTbiBan newpxep, MHoro gyman.'),
(2, '3To 6bIO yXe BeCHOW M s OTHeC enky obpaTHo.');

INSERT 0 2

=> INSERT INTO tags(tag_id,name) VALUES
(1, 'Obioe u pymbi'), (2, 'texHonoruu'), (3, 'cembs');

INSERT 0 3

=> INSERT INTO posts_tags(post_id,tag_id) VALUES
(1,1), (1,2), (2,1), (2,3);

INSERT 0 4
Temepb MBI MOYKeM BBIBECTH COOOIIEeHHS U TeTH:

=> SELECT p.message, t.name

FROM posts p
JOIN posts_tags pt ON pt.post_id = p.post_id
JOIN tags t ON t.tag_id = pt.tag_id

ORDER BY p.post_id, t.name;

message | name
_____________________________________________ demmmm e e e e ao
MNepeunTbiBaN nempgxep, MHOro gyman. | 6bn0e M pyMmbl
NepeunTbiBaN nenpgxep, MHOro pymarn. | TexHonmorwum
370 ObII0 y%e BecHoW U s OTHecC enky obpaTHo. | 6bnoe u pymsl
370 ObIIO y%e BeCHOW U A OTHeC enky obpaTHo. | ceMmbs

(4 rows)

Win 9yTh MHaUe — BO3MO>KHO y/[00Hee II0JIYIYUTh MaCCHB TEroB. [[JIs1 3TOT0 HUCII0JIh3yeM arperupyroInyo GyHKITHIO:

=> SELECT p.message, array_agg(t.name ORDER BY t.name) tags
FROM posts p
JOIN posts_tags pt ON pt.post_id = p.post_id
JOIN tags t ON t.tag_id = pt.tag_id
GROUP BY p.post_id
ORDER BY p.post_id;

message | tags
_____________________________________________ o
MNepeunTbiBaN nempgxep, MHOro gyman. | {"6bnoe u pymel", TexHonorum}
3710 ObifI0 yXe BecHoW U A OoTHecC enky obpaTtHo. | {"6bnoe u pgymsl",cembs}

(2 rows)



MoykeM HalTU Bce COO6meHHH C OIIpeJeJIEHHBIM Te€roM:

=> SELECT p.message

FROM posts p
JOIN posts_tags pt ON pt.post_id = p.post_id
JOIN tags t ON t.tag_id = pt.tag_id

WHERE t.name = 'Gbinoe u pymbl'

ORDER BY p.post_id;

message

NepeunTbiBaN nenpgxep, MHOro pymarn.
370 6bII0O yXe BECHOM U s oTHeC enky obpaTHo.
(2 rows)

MoxeT HOTpEﬁOBaTLCH HaWUTHU BCe YHUKaJIbHbIE TETH — 3TO0 COBCEM IIPOCTO.

=> SELECT t.name
FROM tags t
ORDER BY t.name;

6bin10€e U OyMbl
CceMbs
TEeXHOoNorun
(3 rows)

Teneps OIpPoGyeM ITOJOATH K 3aiaue Mo-IpyroMy. IIyCTh TeTH GYAyT IPeCTaBIeHb TEKCTOBBIM MacCUBOM IIPSIMO BHYTPH
TabJIUITEI COOBIITEHUH.

=> DROP TABLE posts_tags;

DROP TABLE

=> DROP TABLE tags;

DROP TABLE

=> ALTER TABLE posts ADD COLUMN tags text[];

ALTER TABLE

Tenepsb y Hac HeT UIeHTUQUKATOPOB TETOB, HO OHHU HaM He OUYeHb U HY>KHBL

=> UPDATE posts SET tags = '{"Gbinoe u pymb","TexHonoruun"}'
WHERE post_id = 1;

UPDATE 1

'{"6bnoe u pymbl","cembs"}

=> UPDATE posts SET tags
WHERE post_id = 2;

UPDATE 1
BEBIBOJ BCeX COOOIEHUH YIIPOCTHIICS:

=> SELECT p.message, p.tags
FROM posts p
ORDER BY p.post_id;

message | tags
_____________________________________________ g
MlepeunTbiBAN nenoxep, MHOro gyman. | {"6binoe n gymbl",TEXHONOrMM}
3710 ObifI0 y%e BecHoW M s oTHec enky obpaTHo. | {"6bnoe u pgymbl",cembs}

(2 rows)

Co0GIIIeHUS C OIIpe/ieIeHHBIM TEroOM TOJKe JIETKO HAHTH (HCII0JIB3yeM OIIepaTop IepeceueHus &&).

JTa omepariyst Mo>KeT GBITH YCKOpPEeHa € ITOMOIITBLI0 HHAeKca GIN, M /It TAKOTO 3aIpoca He IIPUIETCS TepeGUpaTh BCIO TaGIHITY
CO00IIIeHUH.

=> SELECT p.message

FROM posts p

WHERE p.tags && '{"Obinoe u pymbi"}'
ORDER BY p.post_id;



message

NepeunTbiBAN nenpgxep, MHOro Ayman.
3To ObINIO yXe BEeCHOW U A OTHeC enky obpaTHo.
(2 rows)

A BOT IIOJIYYUTH CIIMCOK TETOB JJOBOJIBHO C/IOKHO. 3Jto Tpe6yeT pasBopavUBaHHA BC€X MaCCUBOB TE€rOB B 60JIBLHYIO Taﬁ]muy u
IIOUCK YHHUKAaJIbHBIX 3HauYeHUM — TsDKesast oIepaitys.

=> SELECT DISTINCT unnest(p.tags) AS name
FROM posts p;

TEXHOJI0r UK
6bin0e U OyMbl
ceMbs

(3 rows)

TyT XOpOIIO BUAHO, UTO UMeeT MeCTO JyOJIHMpOBaHHe JaHHBIX.

HTax, 06a II0AX0/a BIIOJIHE MOTYT IPUMEHSAThCS.
B IIPOCTEBIX C/Iydasx MacCUBBI BBITJISAAT IIPOIIe M paboTaroT XOPOLIIO.

B GoJiee CII0>KHBIX CIleHapuiax (HpeI[CTaBbTe, 4YTO BMeCTe C UMeHEM Tera Mbl XOTHM XPaHUTH ATy ero Co3gaHud; Uin Tpe6yeTca
IIpoBepPKa OI‘paHI/I‘{eHI/Iﬁ HEHOCTHOCTH) KJIaCCHUUeCKUH BapHuaHT CTAaHOBUTCA 6oJtee IIpUBJIeKaTeJIbHBIM.



of] PROFESSIONAL

Toru Posygres

MaccuB COCTOUT U3 TIPOHYMEPOBaHHBIX JIEMEHTOB
OZJHOT'O Y TOT'O »Ke THIIa JaHHbIX

Cronbel1 c MaCCHBOM KakK ajibTepHaTHBA OTAe/IbHOM Tabuiie:
yI00HBIe OMepaLvy U UH/IeKCHAs TOA1epPyKKa

[To3BosisieT co3i@aBaTh PyHKLIUU C TIepEMeHHbIM YMCIOM
rapameTpoB
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Mpaktuka L Poddgren

1. Co3patite dyuknuro add_book f1s1 106aB/ieHNsT HOBOM KHUTH.

DyHKIMS A0/DKHA NPUHUMATh [1Ba TlapaMmeTpa —
Ha3BaHWe KHUTY U MaCCUB WUIeHTU(HUKAaTOPOB aBTOPOB —
Y BO3BpalljaTh UIeHTU(PUKATOP HOBOU KHUTU.

ITpoBepkTe, UTO B IIPUIOXKEHUH MTOSIBHU/IACh BO3MOXKHOCTD
J100aB/IATh KHUTH.

12

1.

FUNCTION add_book(title text, authors integer[])
RETURNS integer



1. dyaxnusa add_book

=> CREATE FUNCTION add_book(title text, authors integer[])
RETURNS integer
AS $%
DECLARE
book_id integer;
id integer;

seq_num integer := 1;
BEGIN
INSERT INTO books(title)
VALUES (title)

RETURNING books.book_id INTO book_id;
FOREACH id IN ARRAY authors LOOP
INSERT INTO authorship(book_id, author_id, seq_num)
VALUES (book_id, id, seq_num);
seq_num := seq_num + 1;
END LOOP;
RETURN book_id;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION



of] PROFESSIONAL

[1pakTuka+ Pos{gres

1. PeanusyiiTe QyHKIMIO Map, MPYHUMALOIIIYIO /IBa TlapameTpa:
MacCCHB BellleCTBeHHbIX UMCe/ U Ha3BaHWe BCIIOMOraTeIbHOU
(byHKLMM, IPUHUMAOLLeN OJJUH rTapaMeTp BelljeCTBeHHOTO THIIa.

DYHKLMS JO/KHA BO3BpAllaTh UCXOAHbIM MaCCUB, B KOTOPOM
K Ka)KJJOMY 37IeMeHTy TIpuMeHeHa BCIioMorare/ibHasi (DyHKIUSI.

2. Peanusyuite PyHKIHMIO reduce, MPYHUMAIOLLYIO /IBa MapameTpa:
MacCCHB BellleCTBeHHbIX UMCe/ U Ha3BaHWe BCIIOMOraTeIbHOU
(yHKLMH, TPUHUMAIOLLeH [iBa TTapaMeTpa BellleCTBeHHOr0 TUMa.

DYHKLMS JO/DKHA BO3BpalaTh BelljeCTBEHHOE UKCJIO,
TO/TyUeHHOe M0CJieloBaTe/IbHOM CBEePTKOM MacCUBa CjieBa
Haripagso.

3. Cpenaiite ¢pyHKIIMM map U reduce moaMMOpP(PHBIMHU.

13

1. Hanpumep:
map (ARRAY[4.0,9.0], 'sqrt') - ARRAY[2.0,3.0]

2. Hanpuwmep:
reduce(ARRAY[1.0,3.0,2.0,0.5], 'greatest') - 3.0

B aTtom C/lydae 3HavyeHune Bbl4YNC/IAETCA Kak
greatest( greatest( greatest(1.0,3.0), 2.0 ), 0.5 )



1. ®yHKIMA map

=> CREATE DATABASE plpgsql_arrays;

CREATE DATABASE

=> \c plpgsql_arrays

You are now connected to database "plpgsql arrays" as user "student".

=> CREATE FUNCTION map(a INOUT float[], func text)
AS $%
DECLARE
i integer;
x float;
BEGIN
IF cardinality(a) > 0 THEN
FOR i IN array_lower(a,l)..array_upper(a,1l) LOOP
EXECUTE format('SELECT %I($1)"',func) USING a[i] INTO x;
a[i] := x;
END LOOP;
END IF;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
e INTO a[i] He paboTaeT, I103TOMY Hy>KHa OT/le/IbHas IlepeMeHHasd.

=> SELECT map(ARRAY[4.0,9.0,16.0], 'sqrt');

{}

(1 row)

Jpyroii BapuaHT peaIusaliiy ¢ ifukaoM FOREACH:

=> CREATE OR REPLACE FUNCTION map(a float[], func text) RETURNS float[]
AS $$
DECLARE
x float;
b float[]; -- nycTtou maccue
BEGIN
FOREACH x IN ARRAY a LOOP
EXECUTE format('SELECT %I($1)',func) USING x INTO x;
b :=b || x;
END LOOP;
RETURN b;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION

=> SELECT map(ARRAY[4.0,9.0,16.0],"'sqrt");



2. dynknusi reduce

=> CREATE FUNCTION reduce(a float[], func text) RETURNS float

AS $$
DECLARE
i integer;
r float := NULL;
BEGIN
IF cardinality(a) > 0 THEN
r := al[array_lower(a,1)];
FOR i IN array_lower(a,l)+1 .. array_upper(a,1l) LOOP
EXECUTE format('SELECT %I($1,$2)',func) USING r, a[i]
INTO r;
END LOOP;
END IF;
RETURN r;
END

$$ IMMUTABLE LANGUAGE plpgsql;
CREATE FUNCTION

Greatest (xax 1 least) — He QyHKIIHS, a BCTPOEHHOE YCJIOBHOE BRIpaKeHUe, II09TOMY M3-3a 9KPaHUPOBAHUS He II0JIyIUTCS
HCII0JIb30BaTh ee HAIIPSIMYIO:

=> SELECT reduce( ARRAY[1.0,3.0,2.0], 'greatest');

ERROR: function greatest(double precision, double precision) does not exist
LINE 1: SELECT "greatest"($1,$2)

HINT: No function matches the given name and argument types. You might need to add
explicit type casts.

QUERY: SELECT "greatest"($1,$2)

CONTEXT: PL/pgSQL function reduce(double precision[],text) line 9 at EXECUTE

BMecTo Hee HCII0JIb3yeM pPeaTH30BaHHYI0 B IeMOHCTPAIMK QYHKIIHUI0 maximum.

=> CREATE FUNCTION maximum(VARIADIC a anycompatiblearray, maxsofar OUT anycompatible)
AS $$
DECLARE
x maxsofarsTYPE;
BEGIN
FOREACH x IN ARRAY a LOOP
IF x IS NOT NULL AND (maxsofar IS NULL OR x > maxsofar) THEN
maxsofar := X;
END IF;
END LOOP;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT reduce(ARRAY[1.0,3.0,2.0], 'maximum');

reduce

=> SELECT reduce(ARRAY[1.0], 'maximum');

reduce

=> SELECT reduce(ARRAY[]::float[], 'maximum');

BapuauT ¢ nuxyioM FOREACH:



=> CREATE OR REPLACE FUNCTION reduce(a float[], func text) RETURNS float
AS $%
DECLARE

x float;

r float;

first boolean := true;
BEGIN
FOREACH x IN ARRAY a LOOP
IF first THEN

r := Xx;
first := false;
ELSE
EXECUTE format('SELECT %I($1,$2)',func) USING r, x INTO r;
END IF;
END LOOP;
RETURN r;

END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT reduce(ARRAY[1.0,3.0,2.0], 'maximum');

reduce

=> SELECT reduce(ARRAY[1.0], 'maximum');

reduce

=> SELECT reduce(ARRAY[]::float[], 'maximum');

reduce

3. HomumopdHbIe BapHaHThI QYHKITHH

DYHKITUA map.
=> DROP FUNCTION map(float[],text);
DROP FUNCTION

=> CREATE FUNCTION map(
a anyarray,
func text,
elem anyelement DEFAULT NULL
)
RETURNS anyarray
AS $%
DECLARE
x elem%TYPE;
b a%TYPE;
BEGIN
FOREACH x IN ARRAY a LOOP
EXECUTE format('SELECT %I($1)',func) USING x INTO x;
b :=b || x;
END LOOP;
RETURN b;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
e TpeGyeTcs QUKTUBHEIN ITapaMeTp THIIA anyelement, YTo65I BHYTPH GYHKIUK 00BSIBUTD IIepeMEHHYI0 TaKOT0 >Ke THIIA.

=> SELECT map(ARRAY[4.0,9.0,16.0],"'sqrt"');



{2.000000000000000,3.000000000000000,4.000000000000000}
(1 row)

=> SELECT map(ARRAY[]::float[], 'sqrt');

[IpuMep BBI30Ba C JPYTUM THIIOM AaHHBIX:

=> SELECT map(ARRAY[' a ',' b','c 'l,'btrim');

dynkims reduce.
=> DROP FUNCTION reduce(float[], text);
DROP FUNCTION

=> CREATE FUNCTION reduce(

a anyarray,

func text,

elem anyelement DEFAULT NULL
)
RETURNS anyelement
AS $%
DECLARE

x elem%TYPE;

r elem%TYPE;

first boolean := true;
BEGIN

FOREACH x IN ARRAY a LOOP

IF first THEN

r := Xx;
first := false;
ELSE
EXECUTE format('SELECT %I($1,$2)',func) USING r, x INTO r;
END IF;
END LOOP;
RETURN r;

END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION add(x anyelement, y anyelement) RETURNS anyelement

AS $$%
BEGIN
RETURN X + y;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT reduce(ARRAY[1,-2,4], 'add');

reduce

=> SELECT reduce(ARRAY['a','b','c'], 'concat');

reduce

abc
(1 row)

=> \c postgres



You are now connected to database "postgres" as user "student".
=> DROP DATABASE plpgsql_arrays;
DROP DATABASE



